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(54) Method and system lor transmitting caller id information from a base station to a mobile unit 
outside the context of an incoming call 



(57) A method for transmitting caller ID data from a 
base station to a mobile unit is provided that comprises 
receiving a call at a base station and receiving caller ID 
data associated with the call at the base station. The 
method then provides for storing the caller ID data at the 
base station and interrogating a mobile unit to determine 
reachability of the mobile unit. The method then pro- 
vides for generating a mobile unit unreachable condition 
in response to the mobile unit not responding to the in- 
terrogation and the mobile unit reachable condition in 



response to the mobile unit responding to the interroga- 
tion. The method next provides for generating a mobile 
unit reachable condition when the mobile unit informs 
the base unit of its existence. The method next provides 
for establishing an air interface connection between the 
base station and the mobile unit in response to a tran- 
sition from a mobile unit unreachable condition to a mo- 
bile unit reachable condition. The method finally pro- 
vides for transmitting the caller ID data to the mobile unit 
when the air interface connection is established. 
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Description 

[0001] This invention relates generally to the field of 
telecommunications and, more specifically, to a method 
and system for transmitting caller ID information from a 
base station to a mobile unit outside the context of an 
incoming call. 

[0002] As society has grown more complex and oper- 
ating at a faster pace, a growing need for rapid and con- 
tinuous communication has taken place. Wireless com- 
munication is one form of telecommunication that has 
experienced rapid growth. Within wireless communica- 
tion, a particularly important area is the use of portable 
or mobile telephone handsets connected to the plain, 
ordinary telephone system at a customer's premises. 
These systems typically have a base station that con- 
nects to the wireline POTS and at least one mobile 
handset that communicates with the base station per- 
mitting the user to move aboul his or her location. While 
users desire the freedom and flexibility afforded by mo- 
bile communications, they typically do not want to loose 
or give up the numerous features that they have grown 
accustomed to that are available through the wireline 
service. In addition, users desire a voice quality that is 
as good as voice quality over a wireline link. 
[0003] Typically the processing requirements for 
maintaining high quality communication links between 
a mobile unit and a base station have been substantial. 
The processing power required for maintaining such 
communications and providing features desired by us- 
ers becomes a substantial drain on battery power, there- 
fore shortening the effective use of the mobile unit. 
These technical requirements for greater power, greater 
processing capability, together with substantial memory, 
have resulted in large units that are bulky, heavy and to 
some extent unsatisfactory to users. 
[0004] While portable communication devices and 
methods have provided an improvement over prior ap- 
proaches in terms of packaging size, the challenges in 
the field of telecommunications have continued to in- 
crease with demands for more inventive techniques 
having greater flexibility and adaptability. 
[0005] In wireless telecommunication systems, such 
as cordless telephone systems, caller ID data received 
at a base station is generally retransmitted over a radio 
frequency air-media interface to a mobile unit where the 
caller ID data is displayed. Since payload data, such as 
voice data, takes precedence in these systems, a sub- 
stantial majority of the available bandwidth is allocated 
as a payload or voice channel. This leaves limited band- 
width available for transmission of application control 
data such as caller ID data across a control channel. 
When two calls arrive in quick succession, the available 
bandwidth may be overrun thereby corrupting the caller 
ID data. One solution to this problem is to provide mul- 
tiple caller ID buffers to store caller ID data until band- 
width is available to deliver the caller ID data to the mo- 
bile unit. However, this solution may be prohibitably ex- 



pensive in some applications. For example, in lower cost 
cordless telephone systems, a single caller ID datastor- 
age area may be provided in order to minimize memory. 
[0006] Therefore, a need has arisen for a new method 
5 and system for transmitting and receiving caller ID data 
in a wireless telephone system. 

[0007] The invention is defined in the independent 
claims, to which reference should now be made. Further 
advantageous features are detailed in the dependent 
10 claims. 

[0008] In accordance with embodiments of the 
present invention, a method and system for transmitting 
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the context of an incoming call is provided that substan- 
*5 tially eliminates or reduces disadvantages and prob- 
lems associated with previously developed systems and 
methods. 

[0009] A method for transmitted caller ID data from a 
base station to a mobile unit may be provided that com- 
■o prises receiving a call at a base station and receiving 
caller ID data associated with the call at the base station. 
The method then provides for storing the caller ID data 
at the base station and interrogating a mobile unit to de- 
termine reachability of the mobile unit. The method then 
'5 provides for generating a mobile unit unreachable con- 
dition in response to the mobile unit not responding to 
the interrogation and the mobile unit reachable condition 
in response to the mobile unit responding to the interro- 
gation. The method next provides for generating a mo- 
30 bile unit reachable condition when the mobile unit in- 
forms the base unit (or station) of its existence. The 
method next provides for establishing an air interface 
connection between the base station and the mobile unit 
in response to a transition from a mobile unit unreach- 
35 able condition to a mobile unit reachable condition. The 
method finally provides for transmitting the caller ID data 
to the mobile unit when the air interface connection is 
established. 

[0010] Embodiments of the present invention may 

*o provide various technical advantages over current 
methods and systems for transmitting caller ID informa- 
tion from the base station to a mobile unit. For example 
embodiments of the present invention may deliver caller 
ID data to the mobile unit regardless of the continuous 

<*5 existence of the associated incoming call. In addition, 
the base station may provide for storing a caller ID data 
that was not delivered to the mobile unit due to the mo- 
bile unit being unreachable and transmitting any unde- 
livered caller ID data upon the mobile unit becoming 

so reachable again. 

[0011] For a more complete understanding of the 
present invention, the objects and advantages thereof, 
reference is now made to the following description of 
embodiments taken in connection with the accompany- 

55 ing drawings in which: 

FIGURE 1 is a block diagram illustrating a telecom- 
munication system including a base unit and a mo- 
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bile unit constructed in accordance with the teach- 
ings of the present invention; 
FIGURE 2A illustrates in greater detail, a micro- 
processor used in the base unit of FIGURE 1 ; 
FIGURE 2B illustrates in greater detail, a micro- 
processor used in the mobile unit of FIGURE 1 ; 
FIGURE 3A illustrates a caller ID buffer in accord- 
ance with one embodiment of the present invention; 
FIGURE 3B illustrates a display buffer in accord- 
ance with one embodiment of the present invention; 
FIGURE 4 is a flowchart illustrating a method for 
receiving caller ID data and preparing that data for 
transmission in accordance with one embodiment 
of the present invention; 

FIGURE 5 is a flowchart illustrating a method for 
transmitting the caller ID data in accordance with 
one embodiment of the present invention; 
FIGURE 6 is a flowchart Illustrating a method for 
receiving and processing the caller ID data trans- 
mitted in the method of FIGURE 5; 
FIGURE 7 is a timeline illustrating the occurrence 
and overlap of events involved with attempting to 
deliver caller ID data to an unreachable mobile unit; 
and 

FIGURE 8 is a timeline illustrating the occurrence 
and overlap of events involved with attempting to 
deliver caller ID data to a mobile unit. 

[001 2J The preferred embodiment of the present in- 
vention and its advantages are best understood by re- 
ferring to FIGURES 1 through 8 of the drawings, like nu- 
merals being used for like and corresponding parts of 
the various drawings. 

[0013] FIGURE 1 is a block diagram illustrating a tel- 
ecommunication system 1 0 including a base unit 1 2 and 
a mobile unit 14. The base unit 12 and the mobile unit 
14 communicate with each other at a frequency in the 
industrial/scientific/medical (ISM) band. For example, 
the units 12 and 14 may communicate in the range of 
2400 to 2483.5 MHz. It will be understood, however, that 
the base unit 12 and the mobile unit 14 may communi- 
cate with each other at other suitable frequencies with- 
out departing from the scope of the present invention. 
[0014] The telecommunication system 10 illustrated 
in FIGURE 1 is a cordless telephone system. In this ex- 
emplary embodiment, the mobile unit 14 comprises a 
mobile handset that communicates with the base unit 
1 2 over discreet radio frequency channels. Although the 
telecommunication system 1 0 is illustrated as a cordless 
telephone system, it will be understood that the telecom- 
munication system 10 may comprise any suitable type 
of wireless communication system. For example, the tel- 
ecommunication system 1 0 may comprise a cellular tel- 
ephone system, Local Multipoint 

Distribution System, and the like, without departing from 
the scope of the present invention. 
[001 5] I n acco rdance with the exemplary embodiment 
shown in FIGURE 1 , the base unit 1 2 comprises a phone 



line 20 that is coupled to a landline for receiving and 
transmitting voice or other data. For an incoming tele- 
phone call, data from the phone line 20 is passed to a 
microprocessor 24 and a caller ID interface 26. The call- 
5 er ID interface 26 extracts caller ID data 28 that may 
include a name and a telephone number associated with 
the originator of the telephone call, from the data on the 
phone line 20 and passes it to the microprocessor 24. 
The microprocessor 24 communicates with an internal 

10 memory 30 while processing the data received from the 
phone line 20 and the caller ID interface 26. 
[0016] The microprocessor 24 then communicates to 
a burst mode controller (BMC) 22 the processed data 
from the phone line 20 and the caller ID interface 26, 

is along with any additional data that needs to be transmit- 
ted to the mobile unit 1 4. The BMC 22 also receives data 
directly from the phone line 20 which is processed along 
with the data from the microprocessor 24. The BMC 22 
then communicates the data to a transceiver 32 which 

20 transmits a signal through an antenna 34 to the mobile 
unit 14. The base unit 12 also comprises a keyboard 38 
for inputting data to the microprocessor 24. According 
to one embodiment, the keyboard 38 is a numeric key- 
pad for entering a telephone number or other data. 

25 [0017] The mobile unit 14 receives the signal from the 
base unit 12 through an antenna 60 which passes the 
signal to a transceiver 52. The transceiver 52 processes 
the data and passes it to a BMC 54 which communicates 
with a microprocessor 56. The microprocessor 56 com- 

30 municates with an internal memory 58 and sends data 
to a display 60, such as an LCD or LED. For example, 
the microprocessor 56 may send to the display 60 a 
name and a telephone number extracted by the caller 
ID interface 26 in the base unit 12. 

35 [0018] The BMC 54 also sends a signal to a ringer 62 
to notify a user of an incoming call. After the user re- 
sponds by activating the mobile unit 14, the BMC 54 
sends the voice data received from the base unit 12 to 
an earpiece 64. After the connection is completed, voice 

40 data for transmission to the phone line 20 through the 
base unit 12 is received by the BMC 54 from the micro- 
phone 66. This data is transmitted from the mobile unit 
14 to the base unit 12 in a similar manner to the trans- 
mission of data from the phone line 20 to the earpiece 

45 64. The mobile unit 14 also comprises a keyboard 70 
for a user to enter information for communication to the 
microprocessor 56. This keyboard 70 may be, for exam- 
ple, a numeric keypad on a mobile telephone handset 
for entering a telephone number. 

50 [0019] The same process is also used for an outgoing 
telephone call, beginning with the activation of the mo- 
bile unit 14, which sends a signal through the BMC 54 
to the transceiver 52 and from the transceiver 52 to the 
antenna 50. From the antenna 50 of the mobile unit 14 

55 the signal is transmitted to the antenna 34 of the base 
unit 12, which passes the signal to the transceiver 32. 
The transceiver 32 passes the signal through the BMC 
22 to the phone line 20. The called party number data, 
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caller ID information, voice and other data is then com- 
municated back and forth between the mobile unit 14 
and the base unit 12 as previously described. 
[0020] Signals are transmitted between base unit 12 
and mobile unit 1 4 through an air medium generally re- 5 
ferred to as an air interface 74. The air interface 74 en- 
compasses the communication of signals between base 
unit 12 and mobile unit 14 for purposes of control and 
transmission of telecommunications data. The air inter- 
face 74 logically includes an air interface connection that 
may include a call connection air interface and a caller 
ID connection air interface. Base unit 12 transmits caller 
ID data 28 to mobile unit 1 4 in a series of caller ID pack- 
ets 72 across the caller ID air interface. The process of 
transmitting caller ID packet 72 will be discussed in more 
detail below in connection with FIGURES 2 through 8. 
[0021] Since base unit 12 communicates with mobile 
unit 14 through an air interface 74, caller ID data 28 re- 
ceived by base unit 12 should be retransmitted, or de- 
livered, to mobile unit 14 for display. Since the caller ID 
data 28 must be retransmitted to mobile unit 1 4, another 
caller ID data 28 may be received before base unit 12 
completely delivers the previous caller ID data28. In that 
case, the bandwidth available in the air interface 74 for 
delivery of application control data, such as caller ID da- 
ta, is overrun meaning that caller ID data coming in is in 
excess of telecommunication system's 10 ability to de- 
liver. Therefore, caller ID data being transmitted to mo- 
bile unit 14 may be corrupted. In an exemplary embod- 
iment, telecommunications system 1 0 includes a single 
storage area for caller ID data in order to reduce unit 
cost of base station 12 and mobile unit 14. The present 
invention ensures the integrity of caller ID data 28 de- 
livered to mobile unit 14 by aborting current transmis- 
sions of caller ID data 28 that are active when another 
caller ID data 28 is received. 

[0022] FIGURE 2A illustrates additional details of 
base unit microprocessor 24. Microprocessor 24 in- 
cludes a caller ID delivery controller 80. Caller ID deliv- 
ery controller 80 manages and performs delivery of valid 
complete caller ID data 28 to mobile unit 14 across the 
air interface 74. Caller ID delivery controller 80 receives 
caller ID data 28 from caller ID interface 26 and prepares 
caller ID data 28 for transmission to mobile unit 14 in a 
series of caller ID packets 72. Caller ID delivery control- 
ler 80 also insures the integrity of caller ID data 28 de- 
livered to mobile unil 14 as described in more detail be- 
low in connection with FIGURES 3 through 8. 
[0023] FIGURE 2B illustrates in greater detail mobile 
unit microprocessor 56. Microprocessor 56 includes a 
caller ID reception controller 82 and a caller ID display 
module 84. Caller ID reception controller 82 controls re- 
ception, ordering, assembling, and preparing for display 
of caller I D packets 72 received from base unit 1 2. Caller 
ID reception controller 82 receives caller ID packets 72 
transmitted by base unit 12 and stores the caller ID 
packets 72. Caller ID reception controller 82 orders and 
assembles caller ID packets 72 until a final caller ID 



packet 72 is received. After receiving the final caller ID 
packet 72, the caller ID reception controller 82 presents 
the ordered and assembled caller ID packets 72 to caller 
ID display module 84 for display upon display 60. Caller 
ID display module 84 displays the-ordered and assem- 
bled caller ID packets 72 after caller ID reception con- 
troller 82 receives the final caller ID packet 72. 
[0024] FIGURE 3A illustrates a caller ID buffer 90. 
Caller ID buffer 90 may be part of internal memory 30. 
However, caller ID buffer 90 may reside in any suitable 
location including caller ID interface 26 or microproces- 
sor 24. Caller ID buffer 90 includes an associated buffer 
index 91 . Buffer index 91 may be used to either indicate 
a current location within caller ID buffer 90 or for notify- 
ing other parts of base unit 1 2 of extraordinary situations 
such as the reception of new caller ID data 28 prior to 
transmitting the final caller ID packet of an existing caller 
ID data 72. Caller ID buffer 90 includes a start message 
code 92, caller ID buffer data 93, and end message code 
94. Start message code 92, caller ID buffer data 93, and 
end message code 94 may jointly be referred to as a 
caller ID message. 

[0025] In an exemplary embodiment, base unit 12 in- 
cludes a single caller ID buffer 90. Duo to limited band- 
width available for transmission of application control 
data such as caller ID data 28 ; base unit 1 2 may receive 
caller ID data 28 faster than it can transmit that data in 
the form of caller ID packet 72 to mobile unit 14. There- 
fore, base unit 12 should be able to abort transmission 
of a current set of caller ID packet 72 to allow new caller 
ID data 28 to be stored in caller ID buffer data 93. The 
process and function of caller ID buffer 90 will be de- 
scribed in more detail in connection to FIGURES 4 
through 6. 

[0026] FIGURE 3B illustrates a display buffer 95. 
Display buffer 95 may be part of internal memory 58. 
However, display buffer 95 may reside in any suitable 
location including microprocessor 56. Display buffer 95 
includes an associated display buffer index 96. Display 
buffer index 96 may be used to indicate a current loca- 
tion within display buffer 95. Display buffer 95 includes 
a start message code 97, a caller ID display data 98, 
and an end message code 99. Although display buffer 
95 is illustrated with a start message code 97 and an 
end message code 99, it will be understood that storage 
of these codes is optional since the codes are not dis- 
played on display 60. In the current embodiment, mobile 
unit 1 4 waits to display caller ID data on display 60 until 
the final caller ID packet 72 is received. The final caller 
ID packet 72 is indicated by the presence of end mes- 
sage code 94. The process and function of display buffer 
95 will be described in more detail In connection to FIG- 
URES 4 through 6. 

[0027] FIGURES 4 through 6 are flow diagrams illus- 
trating a method for transmitting and receiving caller ID 
data between base unit 12 and mobile unit 14. 
[0028] Referring to FIGURE 4 r a method for receiving 
caller ID data 28 and preparing caller ID data 28 for 
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transmission to mobile unit 14 through a series of caller 
ID packets 72 is generally indicated at 100. The method 
commences at step 1 02 where caller ID interface 26 re- 
ceives a transmission across phone line 20 and inter- 
prets caller ID data from the transmission. Caller ID in- 5 
terface 26 is preferably a commonly available standard- 
ized caller ID interpretation and processing chip. In one 
embodiment, caller ID interface 26 is a caller ID integrat- 
ed circuit from Rockwell Industries, Inc. Caller ID inter- 
face 26 interprets a series of tones on phone line 20 and 
generates caller ID data 28 that may include a caller 
name and a caller phone number. Caller ID data 28 is 
variable in length and may be up to 30 bytes in length. 
[0029] The method proceeds to step 1 04 where caller 
ID interface 26 insures abort of a current caller ID data 
transmission from caller ID buffer 90, In one embodi- 
ment caller ID interface 26 places a non-index value 
abort code in buffer index 91 to indicate that any trans- 
mission of caller ID packet 72 currently in progress 
should abort immediately. In that embodiment, the non- 
index value abort code is a hexadecimal "FF". Aborting 
any transmission of caller ID packet 72 currently in 
progress ensures that caller ID data transmitted to mo- 
bile unit 14 will not be corrupted by new caller ID data 
28. Since caller ID interface 26 does not store caller ID 
data 28, it is necessary to provide a storage area, such 
as caller ID buffer 90, for temporary storage of caller ID 
data 28 prior to delivery to mobile unit 14. Once any 
transmission of caller ID packet 72 currently in progress 
is aborted, caller ID buffer 90 is available for storage of 
newly collected caller ID data 28. After setting the buffer 
index 91 to the abort code, caller ID interface 26 for- 
wards new caller ID data 28 to caller ID buffer data 93. 
[0030] The method proceeds to step 1 06 where a par- 
ticular code is inserted in start message code 92 to in- 
dicate the start of a new set of caller ID data. In one 
embodiment, start message code 92 is a non-caller ID 
data byte code equal to hexadecimal "DE". The start 
message code 92 indicates to mobile unit 1 4 that a new 
caller ID data 28 is being transmitted and that appropri- 
ate action should be taken. The details of mobile unit 14 
processing with respect to caller ID data will be dis- 
cussed in detail in connection with FIGURE 6. 
[0031] The method proceeds to step 108 where a 
specified code is appended to the end of caller ID buffer 
data 93 as an end message code 94 to indicate the end 
of caller ID data being transmitted to mobile unit 1 4. Call- 
er ID data 28 is variable in length. Therefore, the last 
byte of valid data should be indicated in some way such 
as end message code 94. In the exemplary embodi- 
ment; the last byte of valid data in caller ID buffer data 

93 is indicated by end message code 94 immediately 
following the last byte of valid data. End message code 

94 is used by mobile unit 14 to trigger display of the caller 
I D data on display 60. In one embodiment, end message 
code 94 is a non-caller ID data byte code equal to hex- 
adecimal "DF". 

[0032] The method proceeds to step 1 1 0 where caller 



ID interface 26 informs microprocessor 24 that caller ID 
buffer 90 is ready for transmission to mobile unit 14. In 
one embodiment, caller ID interface 26 sets buffer index 
91 to the first position in caller ID buffer 90 available for 
transmission to mobile unit 14. In that embodiment, the 
first available position is start message code 92. Recall 
that buffer index 91 contains an abort code such as a 
hexadecimal M FF" while caller ID buffer 90 is being load- 
ed with caller ID data 28, start message code 92, and 
end message code 94. At this point microprocessor 24, 
including caller ID delivery controller 80, is prepared to 
transmit caller ID buffer 90 to mobile unit 14. After step 
110, the method terminates. 

[0033] Referring to FIGURE 5, a method for transmit- 
ting the contents of caller ID buffer 90 to mobile unit 14 
is generally indicated at 120. The method commences 
at step 1 22 where a decision is made regarding whether 
caller ID interface 26 indicated that any current caller ID 
transmission should be aborted. Recall that in one em- 
bodiment, caller ID interface 26 sets buffer index 91 to 
an abort code to indicate that new caller ID data 28 will 
overlay caller ID buffer data 93. Since new caller ID data 
28 will overlay caller ID buffer data 93, the integrity of 
the contents of caller ID buffer 90 being transmitted to 
mobile unit 14 is compromised. Therefore, the present 
invention terminates the transmission and loses thecall- 
er ID data rather than potentially provide invalid or in- 
complete caller ID data to mobile unit 14. The situation 
arises when two calls come in quick succession such as 
when a customer has caller ID on call waiting. In that 
case, it is possible for two caller ID data to be received 
within a short period of time before the first caller I D data 
can be completely retransmitted to mobile unit 14. If call- 
er ID interface 26 indicates that the current caller ID 
transmission should be aborted, the YES branch of de- 
cisional step 122 terminates the method thereby termi- 
nating, or aborting, any transmission currently in 
progress. 

[0034] If caller ID interface 26 does not indicate that 
the current caller ID transmission should be aborted, 
then NO branch of decisional step 122 proceeds to step 
123 where the next packet of data in caller ID buffer 90 
is created as a caller ID packet 72 in preparation for 
transmission to mobile unit 1 4. In one embodiment, the 
packet size of caller ID packet 72 is two bytes. However, 
any packet size suitable to the air Interface bandwidth 
provided may be used. Caller ID buffer 90 is transmitted 
in several packets since the bandwidth available in the 
air interface 74 for transmission of application control 
data, such as caller ID data, is limited and is substan- 
tially less than the bandwidth needed to transmit the 
contents of caller ID buffer 90 at one time. 
[0035] The method proceeds to step 124 where the 
next caller ID packet 72, as indicated by buffer index 91 , 
is transmitted to mobile unit 14. The method proceeds 
to decisional step 1 26 where a decision is made regard- 
ing whether the most recently transmitted packet of data 
from caller ID buffer 90 included the end message code 
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94. If the most recently transmitted packet of data from 
caller ID buffer 90 Included end message code 94, the 
YES branch of decisional step 1 26 terminates the meth- 
od. At this point, all of the valid data in caller ID buffer 
90 has been transmitted to mobile unit 14. 

[0036] If the most recently transmitted packet of data 
from caller ID buffer 90 does not include end message 
code 94 : the NO branch of decisional step 1 26 proceeds 
to step 128 where buffer index 91 is incremented by the 
size of caller ID packet 72 to indicate the next caller ID 
buffer 90 position available for transmission to mobile 
unit 14. By incrementing buffer index 91, the process 
steps through caller ID buffer 90 transmitting each caller 
ID packet 72 in succession starting with start message 
code 92 and terminating with end message code 94. 
[0037] The method proceeds to decisional step 130 
where a decision is made regarding whether an air in- 
terface media 74 is available to transmit the next caller 
ID packeL 72. ir no air interface media 74 is currently 
available to transmit the next caller ID packet 72, the NO 
branch of decisional step 130 proceeds to decisional 
step 130 thereby entering a wait state until an air inter- 
face media 74 is available to transmit the next caller ID 
packet 72. Since control data such as caller ID data 
shares limited bandwidth in the air interface media 74, 
bandwidth may not be available to transmit caller ID 
packet 72 across the air interface media 74. 
[0038] If air interface media 74 is available to transmit 
the next caller ID packet 72, the YES branch of deci- 
sional step 130 proceeds to decisional step 122 where 
the method restarts to transmit the next caller ID packet 
72. 

[0039] Referring to FIGURE 6, a method for receiving 
and processing caller ID packet 72 from base unit 12 in 
mobile unit 1 4 is generally indicated at 140. The method 
commences at step 142 where a caller ID packet 72 is 
received by mobile unit 14 in caller ID reception control- 
ler 82. Reception of the caller ID packet 72 causes caller 
ID reception controller 82 to process, order, and assem- 
ble caller ID packet 72 into display buffer 95. 
[0040] The method proceeds to decisional step 1 44 
where a determination is made regarding whether the 
received caller ID packet 72 includes start message 
code 92. If received caller ID packet 72 includes start 
message code 92, the YES branch of decisional step 
1 44 proceeds to step 1 46 where caller ID reception con- 
troller 82 clears the display buffer 95 of old data. Clear- 
i ng the display buff er95 insures that partially transmitted 
and received caller ID data is flushed from the display 
buffer 95 and will not be displayed and that it will not 
corrupt new caller ID data currently being received and 
stored. Caller ID reception controller 82 also resets the 
display buffer index to the first byte of the display buffer 

95. Resetting the display buffer index 96 to the first byte 
of the display buffer 95 causes caller ID reception con- 
troller 82 to load the first caller ID packet 72 in the first 
position of display buffer 95. After step 146 the method 
proceeds to step 148. 



[0041] If the received caller ID packet 72 does not in- 
clude start message code 92, the NO branch of deci- 
sional step 144 proceeds to step 148 where caller ID 
packet 72 is stored in the display buffer 95 where indi- 

5 cated by the display buffer index 96. Although the 
present embodiment contemplates storing start mes- 
sage code 92 and end message code 94 in display buff- 
er 95, start message code 92 and end message code 
94 do not need to be stored since they are not displayed 

io on display 60. Display logic in caller ID display module 
84 compensates for the presence or absence of start 
message code 97 and end message code 99 in display 
buffer 95. For example, if the size of caller ID packet 72 
is one byte, method step 146 may proceed past method 

15 step 148 such that the start message code 92 is not 
stored in the display buffer 95. 

[0042] The method proceeds to decisional step 150 
where a decision is made regarding whether the re- 
ceived caller ID packet 72 includes end message code 

20 94. |f the received caller ID packet 72 includes end mes- 
sage code 94, the YES branch of decisional step 150 
proceeds to step 1 52 where the caller ID data collected 
in the caller ID display data 98 is presented to the caller 
ID display module 84 for display on mobile unit display 

25 60. When end message code 94 is received, caller ID 
reception controller 82 is assured that valid and com- 
plete caller ID data has been received and loaded in dis- 
play buffer 95. After step 1 52, the method terminates. 
[0043] If the received caller ID packet 72 does not in- 

30 elude the end message code 94, the NO branch of de- 
cisional step 1 50 proceeds to step 1 54 where the display 
buffer index 96 is incremented to the next available buff- 
er position in display buffer 95 consistent with the size 
of caller ID packet 72. By incrementing the display buffer 

35 index 96 the method loads the display buffer 95 incre- 
mentally with data from the series of caller ID packets 
72. 

[0044] The method proceeds to decisional step 156 
where a decision is made regarding whether the next 

40 caller ID packet 72 is available to be received. If the next 
caller ID packet 72 is not available to be received, the 
NO branch of decisional step 1 56 proceeds to decisional 
step 1 56 thereby entering a wait state until the next call- 
er ID packet 72 is available for reception. If the nextcall- 

45 er ID packet 72 is available to be received, the YES 
branch of decisional step 156 proceeds to step 142 
where the method restarts. 

[0045] FIGURES 7 and 8 illustrate the situation where 
caller ID data 28 is available for delivery through caller 

50 id delivery controller 80, but the associated incoming 
call has terminated either prior to delivery or during de- 
livery. The present invention removes delivery of caller 
ID data from the context of an associated incoming call 
thereby allowing caller ID data to be delivered after ter- 

55 mination of the associated incoming call. 

[0046] When base unit 12 attempts to deliver caller ID 
buffer data 93 ; mobile unit 14 may be unreachable. Mo- 
bile unit 14 may be unreachable due to a power off sit- 
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uation, an out of range situation, or any other circum- 
stance where base unit 12 cannot communicate with 
mobile unit 14. In that case, the caller ID buffer data 93 
awaits delivery to mobile unit 1 4 until mobile unit 1 4 be- 
comes reachable. If caller ID buffer data 93 still includes 
valid undelivered data when mobile unit 14 becomes 
reachable again, the present invention will deliver the 
caller ID buffer data 93 to mobile unit 14 regardless of 
the presence or existence of an associated incoming 
call. 

[0047J In another similar situation, caller ID buffer da- 
ta 93 may be in the process of being delivered via caller 
ID packet 72 to mobile unit 14 when the associated in- 
coming call terminates. The present invention continues 
to deliver the caller ID buffer data 93 until either trans- 
mission is complete or a new caller ID data 28 causes 
the transmission to abort. By doing this, the present in- 
vention removes delivery of caller ID data to mobile unit 
14 outside the context of the incoming call associated 
with the caller ID data. 

[0048] Referring to FIGURE 7, a timeline illustrating 
various events occurring when base unit 12 attempts to 
deliver caller ID data 28 to an unreachable mobile unit 
14 is generally indicated at 1 60. First, an incoming call 
1 62 begins a sequence of events for attempting to de- 
liver caller ID data 28 to mobile unit 14. Since mobile 
unit 14 is not linked to base unit 12 by a wire line as in 
a traditional telephone, caller ID data 28 must be re- 
transmitted to mobile unit 14. After receiving the incom- 
ing call 162 base unit 12 attempts to alert mobile unit 14 
that an incoming call 1 62 is available. After some period 
of time, base unit 12 determines that mobile unit 14 is 
unreachable. Consistent with current telecommunica- 
tions protocol, caller ID data is received on phone line 
20 by caller ID interface 26 where it is interpreted to gen- 
erate caller ID data 28 that is eventually stored in caller 
ID buffer 90. After some period of time, the incoming call 
1 62 terminates due to failure to connectthe call with mo- 
bile unit 1 4. In general, incoming call 1 62 terminates by 
the calling party physically terminating the call. Howev- 
er, any other method of terminating incoming call 1 62 is 
contemplated by the present invention. 
[0049] After the incoming call 1 62 terminates and af- 
ter the passage of some period of time, mobile unit 14 
may become reachable again. For example, mobile unit 
14 may be powered up or returned to the operational 
range of telecommunication system 10. Once mobile 
unit 14 becomes reachable, base unit 12 determines 
whether the caller ID buffer data 93 is valid and unde- 
livered. If caller ID buffer data 93 is valid and undeliv- 
ered, base unit 12 goes through the aforementioned 
process to transmit the caller ID buffer 90 in a series of 
caller ID packets 72 to mobile unit 14. 
[0050] Referring to FIGURE 8, a timeline illustrating 
various events that occur during delivery of caller ID da- 
ta from base unit 1 2 to mobile unit 14 when the incoming 
call 1 62 associated with the caller ID data 28 terminates 
prior to complete transmission of the caller ID data 28 



to mobile unit 14 is generally indicated at 180. As pre- 
viously described, the present invention removes deliv- 
ery of caller ID data 28 to mobile unit 1 4 outside the con- 
text of an incoming call 1 62. 
5 [0051] Therefore, the existence of an incoming call 
162 is not a condition precedent to delivery of caller ID 
data 28. 

[0052] An incoming call 1 62 begins a series of events 
to deliver caller ID data 28 to mobile unit 14. After base 

10 unit 1 2 receives the incoming call 1 62 on phone line 20, 
base unit 12 alerts mobile unit 14 by establishing a call 
connection air interface. After establishing the call con- 
nection air interface, base unit 12 rings mobile unit 14. 
While mobile unit 14 is ringing, caller ID data is trans- 

15 mitted across phone line 20 consistent with existing tel- 
ecommunications protocols. Caller ID interface 26 inter- 
prets the caller ID information on phone line 20 and gen- 
erates caller ID data 28 that is eventually stored in caller 
ID buffer 90. After storing caller ID data 28 in caller ID 

20 buffer 90, base unit 12 begins transmission of caller ID 
buffer data 93 to mobile unit 14 in a series of caller ID 
packets 72 as previously described. While caller ID 
packets 72 are being transmitted, the incoming call 1 62 
terminates prior to the transmission of a final caller ID 

25 packet 72 indicated by the existence of the end mes- 
sage code 94. 

[0053] The present invention continues delivery of 
caller ID packets 72 to mobile unit 14 regardless of the 
existence of an incoming call. Therefore, the previously 

30 described process for transmitting and receiving caller 
ID data continues until either mobile unit 14 receives the 
final caller ID packet 72 or a new caller ID data 28 is 
received. As previously described, a new incoming call- 
er ID data 28 may abort transmission of the current caller 

35 ID buffer 90 to mobile unit 14. 

[0054] While the invention has been particularly 
shown and described by the foregoing detailed descrip- 
tion, it will be understood by those skilled in the art that 
various other changes in form and detail may be made 

40 without departing from the scope of the invention. 



Claims 

45 1. a method which includes: 

receiving a call at a base station (12); 
receiving caller ID data associated with the call 
at the base station (12); 

so storing the caller ID data at the base station; 

interrogating a mobile unit (14) to determine 
reachability of the mobile unit (14); and 
generating a mobile unit unreachable condition 
in response to the mobile unit not responding 

55 to the interrogation and a mobile unit reachable 

condition in response to the mobile unit re- 
sponding to the interrogation; 
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wherein the method further includes: 

g enera tjng a mobile unit reachable condition 
when the mobile unit (14) informs the base sta- 
tion (12) of its existence; 
establishing an air interface connection be- 
tween the base station (1 2) and the mobile unit 
(14) in response to a transition from a mobile 
unit unreachable condition to a mobile unit 
reachable condition; and 
transmitting the caller ID data (28) to the mobile 
unit (14) when the air interface connection is 
established. 

2. A method which includes: 



and transmitting the call to a mobile unit; 
wherein: 

the circuitry (20\ 22, 24, 30, 32, 34) transmits 
the call to the mobile unit (1 4) over a call connection 
5 air interface; and 

wherein the system further includes: 

a caller ID interface (26) operable to store caller 
ID data (28) associated with the call at the base 
10 station (12); and 

a caller ID delivery controller (80) operable to 
transmit the caller ID data (28) from the base 
station (12) to the mobile unit (14) during the 
call or after the call is terminated. 
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receiving a call at a base station; 
receiving caller ID data associated with the call 
at the base station; and storing the caller ID da- 
ta at the base station; 20 

wherein the method further includes: 



establishing a call connection air interface be- 
tween the base station (12) and a mobile unit 
(14); 

establishing a caller ID air interface between 
the base station (12) and the mobile unit (14); 
terminating the call connection air interface 
when the call terminates; and 
transmitting the caller ID data (28) to the mobile 
unit (14) over the caller ID air interface regard- 
less of the existence of the call connection air 
interface. 

3. A method according to claim 1 or 2, further compris- 
ing: 

receiving the transmitted caller ID data (28) in 
the mobile unit (14). 

4. A method according to any of the preceding claims, 
further comprising: 

displaying the received caller ID data (28) at 
the mobile unit (14). 

5. A method according to any of the preceding claims, 
further comprising: 

receiving the caller ID data (28) in the base 
station (12) from a telecommunications carrier. 

6. A method according to any preceding claims includ- 
ing ensuring the integrity of caller ID data (28) de- 
livered to mobile unit (1 4) by aborting current trans- 
missions of caller ID data (28) that are active when 
another caller ID data (28) is received. 

7. A system which includes: 

circuitry for receiving a call at a base station 



8. A system according to claim 7, wherein the mobile 
unit (1 4) further comprises a caller ID reception con- 
troller (82) operable to receive the caller ID data (28) 
regardless of the continued existence of the asso- 
ciated call. 

9. A system according to claim 8, wherein the caller 
ID reception controller (82) is further operable to 
present the caller ID data (28) for display at the mo- 
bile unit (14) in response to receiving a last byte of 
the transmitted caller ID data (28). 

10. A system according to any of the preceding system 
claims, wherein the caller ID delivery controller (80) 
is further operable to attempt to establish a caller 
ID air interface between the base station (12) and 
the mobile unit (1 4) while undelivered caller ID data 
(28) exists at the base station (12). 



35 11. A system according to any of the preceding system 
claims, wherein the caller ID delivery controller (80) 
transmits the caller ID data (28) from the base sta- 
tion (1 2) to the mobile unit (14) regardless of wheth- 
er the call is transmitted to the mobile unit (14). 
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12. A system according to any of the preceding system 
claims, wherein the caller ID delivery controller (80) 
continues transmission of the caller ID data (28) 
from the base station (12) to the mobile unit (14) if 
the call terminates before transmission of the caller 
ID data (28) is complete. 

13. A system according to any of the preceding system 
claims, wherein the caller ID interface (26) is further 
operable to receive the caller ID data (28) from a 
telecommunications carrier. 
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